Experimental
NMR spectroscopy and on isolated product. at water-aspirator pressure. The yields of 3d, 3e or 3f were determined by 1 Н NMR spectroscopy, in S7 entries 6, 7, 9, 11 the yields 3d, 3e, 3f were determined by 1 Н NMR spectroscopy and on isolated product.
Entry 6.
Product 3d was isolated by chromatography on SiO 2 with elution using PE-EtOAc (with addition of AcOH 2 %) in a linear gradient of EtOAc from 30 to 90 vol %. Yield of 3d is 64 % (586 mg, 1.68 mmol).
Entry 7.
Product 3d was isolated by chromatography on SiO 2 with elution using PE-EtOAc (with addition of AcOH 2 %) in a linear gradient of EtOAc from 30 to 90 vol %. Yield of 3d was 80 % (733 mg, 2.10 mmol).
Entry 9.
Product 3e was isolated by chromatography on SiO 2 with elution using PE-EtOAc (with addition of AcOH 2 %) in a linear gradient of EtOAc from 30 to 90 vol %. Yield of 3e was 91 % (782 mg, 2.07 mmol).
Entry 11.
Product 3f was isolated by chromatography on SiO 2 with elution using PE-EtOAc (with addition of (468-616 mg; 3.00-3.94 mmol; molar ratio: 1.5 mol of peroxide per mole of 1a-c) was added. The mixture was stirred at 40 °С for 6 h, cooled to 20-25 °С, the solvent was removed at water-aspirator pressure. A mixture of solvents PE / EtOAc / CH 2 Cl 2 in volume ratio 1 / 2 / 2 (30 mL) was added and the reaction residue collected by filtration. The solid was washed with a mixture of solvents PE / EtOAc / CH 2 Cl 2 in volume ratio 1 / 2 / 2 (3 × 10 mL). The combined organic phases were concentrated at water-aspirator pressure. The yields of 3g, 3h or 3i were determined by 1 Н NMR spectroscopy, in entries 12, 13, 15, 16 the yields 3g, 3h were determined by 1 Н NMR spectroscopy and on isolated product, the yields 4, 5, 6 were determined on isolated product.
Entry 12.
Product 3g and by-product 3-benzyl-3-hydroxy-2,4-pentanedione 6 [9] were isolated by chromatography on SiO 2 with elution using PE-EtOAc in a linear gradient of the latter from 10 to 90 vol %. Yield of 3g was 14 % (127 mg, 0.37 mmol), yield of 6 is 35 % (190 mg, 0.92 mmol).
3-Benzyl-3-hydroxy-2,4-pentanedione (6).

S8
Oil.
R f = 0.33 (PE : EtOAc = 10 : 1). 
Entry 13.
Product 3g was isolated by chromatography on SiO 2 with elution using PE-EtOAc (with addition of AcOH 2 %) in a linear gradient of EtOAc from 30 to 90 vol %. Yield of 3g was 62 % (565 mg, 1.63 mmol).
Entry 15.
Product 3h and by-product ethyl 2-benzyl-2-chloro-3-oxobutanoate 4 were isolated by chromatography on SiO 2 with elution using PE-EtOAc in a linear gradient of the latter from 10 to 90 vol %. Yield of 3h was 38 % (325 mg, 0.86 mmol), yield of 4 is 40 % (231 mg, 0.91 mmol).
Entry 16.
By-product diethyl 2-benzyl-2-chloromalonate 5 was isolated by chromatography on SiO 2 with elution using PE-EtOAc in a linear gradient of the latter from 10 to 50 vol %. 
S9
Oxidative С-O coupling of oxoester 1b with diacyl peroxide 2b catalyzed by BF 3 ·OEt 2 .
The 
S10
Analytical data and experimental procedures for coupling products. 
1-Benzyl-1-(ethoxycarbonyl)-2-oxopropyl benzoate (3b), entry 4.
LaCl 3 ·7H 2 O (167 mg, 0.45 mmol, molar ratio: 0.2 mol LaCl 3 ·7H 2 O / 1 mol oxoester 1b) was added with stirring to a solution of oxoester 1b (500 mg, 2.27 mmol) in MeOH (10 mL) at room temperature.
The mixture was stirred at 20-25°С for 5 minutes. Then benzoyl peroxide 2a (1100 mg, 3.41 mmol, 1.5 mol 2a / 1 mol oxoester 1b) was added. The reaction mixture was stirred at 60 °С for 6 h, cooled to 20-25 °С, the solvent was removed using a water-jet vacuum pump. A mixture of solvents PE / EtOAc / CH 2 Cl 2 in volume ratio 1 / 2 / 2 (30 mL) was added to the reaction residue, and the solid collected by filtration. The solid was washed with a mixture of solvents PE / EtOAc / CH 2 Cl 2 in volume ratio 1 / 2 / S11 3b was isolated by chromatography on SiO 2 eluting with PE-EtOAc in a linear gradient of the latter from 0 to 50 vol %. Yield of 3b was 31% (240 mg, 0.70 mmol).
R f = 0.43 (PE : EtOAc = 10 : 1). 
2-[(1-Acetyl-1-benzyl-2-oxopropoxy)carbonyl]-2-ethylbutanoic acid (3d), entry 7.
LaCl 3 
IR (KBr)
: 3423, 2975, 2925, 1760, 1734, 1720, 1702, 1460, 1416, 1215, 1174, 1131 cm -1 .
2-{[1-Benzyl-1-(ethoxycarbonyl)-2-oxopropoxy]carbonyl}-2-ethylbutanoic acid (3e), entry 9.
The mixture was stirred at 20-25°С for 5 min. Then malonyl peroxide 2b (539 mg, 3.41 mmol, molar ratio: 1.5 mol 2b / 1 mol oxoester 1b) was added. The reaction mixture was stirred at 40 °С for 6 h, with stirring to a solution of oxoester 1b (500 mg, 2.27 mmol) in MeOH (10 mL) at room temperature.
The mixture was stirred at 20-25°С for 5 min. Then malonyl peroxide 2c (532 mg, 3.41 mmol, molar ratio: 1.5 mol 2c / 1 mol oxoester 1b) was added. The reaction mixture was stirred at 40 °С for 6 h, cooled to 20-25 °С, the solvent was removed at water-aspirator pressure. A mixture of solvents PE / EtOAc / CH 2 Cl 2 in volume ratio 1 / 2 / 2 (30 mL) was added to the reaction residue, and the solid collected by filtration. The solid was washed with a mixture of solvents PE / EtOAc / CH 2 Cl 2 in volume ratio 1 / 2 / 2 (3 × 10 mL). The combined organic phases were concentrated at water-aspirator pressure. Product 3h was isolated by chromatography on SiO 2 eluting with PE-EtOAc (with addition of AcOH 2 %) in a linear gradient of EtOAc from 30 to 90 vol %. Yield of 3h was 38% (325 mg, 0.86 mmol).
White powder, mp = 68-69 °С.
R f = 0.48 (PE : EtOAc = 2 : 1+ 2 % AcOH). 
